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@ A process to manufacture commerdally acceptable phosphoricacid and gypsum from rock phosphate. 



@ The present invention provides a process for the manu* 
facture of gypsum and phosphate from rock phosphate, the 
process comprises solubKising the phosphate and fluoride 
content of rock phosphate by treating it with fluosilicic add 
(HjSiFe) optionally together with phosphoric acid in a reactor 
(3), treating the solution so obtained^ optionally after filtra- 
tion in unit (4). with sulphuric acid in a crystalltser (7) to 
predpitate gypsum and regenerate fluosilicic acid, filtering 
the slunry lo remove gypsum, dividing the remaining liquor 
into two portions, the major portion (10) being recyded to 
W treat funher rock phosphate, the minor portion being treated 
JN to remove the phosphoric add content thereof in unit (12). 
n The removed phosphoric add constitutes the product of the 
process and fluosilicic acid remaining in the minor portion is 
g recycled to treat further rock phosphate. 
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A process to manufacture cammercially acceptable 

phosphoric acid and gypsum from Rock Phosphate* 



This invention relates to a process to manufacture commercially 



acceptabXe phosphoric acid and gypsum from Rock Phosphate 



• - - - * 



The- starting material to. manufacture Phosphoric Acid is Rock 
Phosphate* The Rock Phosphate coming from different countries has 
5 varyiny (f rom- 2Q to -30. per-- cent) proportions- of P^Oe content. Samples 

* _ 

of Rock: Phosphate- which, come: f rom* K«orocco» Tunisia^ Jordan« Senegal 
and; United' States of' America have & highor percentage of ^£^5 '^^^^ 
those which coma from^, countries. Ilka India*. The Principal impurltlea 
are silica, lrof% and; alumlnluoT' oxldea designated as R^O-^* (This is 
10 alaO' called FERAL impurities^... 



♦ • 



The existing process f or tha manufacture of Phosphoric Acid 
employ samples of Rock Phosphate' richer in P^Og content. The existing 

processes comprise reacting finely ground Rock Phosphate powder with 

» • 

Sulphuric. Acid giving Phosphoric Acid and Gypsum (Calcium Sulphate 
15 Dihydrate and/or heml-hydrate) along with impurities consisting of 

silica and fluorine compounds* The product gypsum will require further 
purification. 

• - 

. » Some samples of Rock Phospha.te* are. difficult to grind to a fine 
powder owing to hard silica Impurl'ties and they are. not preferred for 
20 the prac^ice of cxiating. proceasea because the grinding, procedure becomes 
expensive. 
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This invention provides a process for the manufacture of commercialiy 
acceptable Phosphoric -Acid and Gypsuro from any sample of Rock Phosphate 
^^2^5 ^ ^3.ch or poor) without appreciable evolution of gaseous fluorine 
at the reaction stage* A striking feature of thia procees is the conplete 

* ■ * • 

5 aolubilisation of the Pj^s fluorine contenta of the aample of Rock 

^Phosphate* The Fluorine content of the liquor could be utilised for the 
purpose of obtaining fluorine-based compounda of great commercial valua 
like SF^, AIF3 and Cryolite* 

This invention provides a proceas to manufacture from Bock Phoa* 
lOphate commercially acceptable Phosphoric Acid and Gypaum compriaing 

m 

reacting coarser aamples of Rock Phosphata with m mixture of* Phosphoric 
Acid and FluosiXicic Acid with s minutv quantity o^ Sulphuric Acid at* 
a' temperature from ambient to tOO^^C* until the Phoaphata and Fluorine 
contents of the Rock Phosphate era aubatantially disaolvedt the rsaulting 

^^^urry being fad inta e crystallisax^ containing slurry from provious bstehy 
the slurry being rsactad in the crystsUiasr with sulphuric aeidp ths. 
rsaction in the crystallissr bsing eontinusd till gypsum cryatsl-»formation 
is complatsr the crystallissr contsnts bsing filtsrsd and ths rssidus con* 
tsining » substantially gypsum cxystala bsing washsd ssversl timss with 

2Qlsach liquors and watsr, ths filtrate and washings t containing a mixturs 
of phosphoric seid and fluosilicic acid, being dividad into two unaqual 
portions, the smallsr portion contsining P^O^ *squivalsnt" to thst con- 
tsinsd in the Rock Phosphate at the beginning of ths proeaasy tha amallar 
portion being concentrated to give phoaphorie aeidy tha fluoailieie acid 

5 avolved during the eoneantration proeaas being serubbad and mixad with 
ths largsr portion, ths last-mantionad mixtura being raeyelad to a fraah 
quantity of Rock Phoaphata to rapaat the proc6fS« 
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In ah embodiment of this inventiont the aforeaaid alurry produced 
by the reaction Rock Phosphate with the mixture of Phoephoric Acid 
and Fluosilicic Acid with a minute quantity of Sulphuric Acid is filtered 
to remove the insoluble impurities and the filtrate and washings of the 
5 residue with leach liquor and water are fad into the cryatalliaer con- 
taining slurry from previous. be tch« Thia embodiment gives puimr gypsum 

* 

cryatal3» 

In another^ embodiment: of this, invention, the aforesaid slurry 
produced by the reaction of rock-phosphate with a mixture of phosphoric 
lOacid and f luosxlicic acid with a^ minute quantity of sulphuric acid is 
filtered and the filtrate^ and washings of the residue by leach liquor and 
water are- divided into twa portionSf the amaller portion containing P2^5 
"'equivalent.'*' tt» tha^t contained in> the rock—phosphate et the beginning, of 

the proce&Sy. th& smaller^ portion being concentrated* cooled and filtered* 

I5thtt reaiduer be-ing wet celcium ailicaf luoridft and the filtrate being the 

product phosphoric acid*, tha cak& of the> wet calcium silicof luoride along 
with the aforesaid larger portion being addad into a crystalliser contain— 
ing slurry from previous batch and sulphuric acid being added into the 
crystalliser* the reaction being continued tilX the gypsum crystal— 
ZOformation is complete^, the* gypsum crystals being- filtered out leaving as 
filtrate a mixture of phosphoric acid and fluosilicic acid, which mixture 
as recycled to a fresh quantity of rock^phospha te to initiate the process. 
Thia embodiment gives purer gypsum crystals.*. 

The foregoing three processes are applicable to all types of aamplaa 
25of rock phosphate y whatever their ^2^^ which is generally varying 

from 20 to 30 per cent. These processes give a quality of gypsum with 
respect to P-Oq impurity that it can ba used^ without further purification. 
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In the iTianuf ac ture af plasterboard or as an additive in the manufacture 
at cemsnt» The processes cXalmed in claims 2 and 3 give gypsum containing 
less than U»3 per cent ^^^5 such sample of gypsum is suitable as a 

whitner in the paper industry* 

A further advantage of these processes is the almost complete recovery 
of the fluorine content of the rock phosphate* 

This invention is now illustrated with reference to the accompanying three 
flow-sheets, by the following six examples. The examples 1 and 2 read with 
flowsheet 1 illustrate the process claimed in claim 1 with rockphosphate 



)admples respectively rich and poor in ^2^5 content. Examples 3 and 4 read 

with flow sheet Z likewise illustrate the process claimed in claim 2 with 

rock phosphate samples respectively rich and poor and in P^D^ content* 

Examples 5 and & read with^ flow^ sheet- 3 illustrate the- process claimed in 

claim 3 with rack phosphate samples respectively rich and poor in P 0 

2 5 

Scontent., These examples da not in any way limit the fulX ambit of the 



iXms. 
EXAMPLE 1 z 



A sample <1) w3& taken of 20Q gms of low grade unbenef iciated 



coarse rock phosphate of 



size of -8 to +25 mesh* On analy 



)the sample showed the following composition 



F D 
2 5 

CaO 
F 

SiO^ 

^^^2^3 

^°2 
NaCl 

SO. 



A1203 



33.00 % 
45.20 % 
3.2 % 
15.00 * 
2.40 % 
1.00 % 
0.1 5i 
0.4 % 
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The said sample was reacted in a well stirred reactor (3) with 2090 gms 

of acid mixture containing 20* W/W P^O-. ^^.^^% w/a H^SiF,, 0.5* W/w 

2 3' 26 

H^SO^ at 70 C. for a period of 2 hours. The slurry obtained, without 
filtration and 155 gms of 98.5* v./* H^SO^ (2) were simultaneously fed 

5 into a well stirred crystalliaer 14) containing slurry from previous 

o . 

batch, at 65 for 3 hours. After the reaction, the resulting slurry 
was passed through the filter. (5) and washed several ximes^^to give 430 gms 
of wet gypsuin- cake along, with silica, mud and. other insoluble impurities. 
The washed residue (6) was "Product" gypsum { CaSO^ . 2H2O ) of a grade accept- 
10 able in the manufacture of cement. The aggregate filtrate weighing 2265 

gms. comprised of acid mixture containing 21.28*. W/W F-O., and 11.3* W/w 

2 5 

^Z^^^6^ ^^^^ aggregate filtrate (2265 gms) was divided into two portions 
- one (fl) weighing 301 gms- and. the other (7) weighing 1964 gms, the smaller 
portion (6) weighing. 301 gma^ was concentrated in the concentration unit (9) 

15 to get 121 gms of "Product" Phosphoric Acid.{11}, containing 52Vo W/W P 0 

2 5 

and tea gms of liquor (1Q) containing IT.O* te/w H SiF^ by acruboing and 
recycling it. The recovery of H^SiP^ waa 90%.. The 180 gms of liquor (10) 
was aepara-tely concentrated to get 136 gms liquor conxaining 21.4l5i W/w 
H^SiFg, af which 126 gms. were added to the portion (7) containing 1964 gms 
20of.the aforesaid filtrate to get 2090 giaa of acid mixture (12) for being 
recycled to the reactor (3) for a fresh sample of 200 gms of rock phosphate. 
The reoovery of P^O^ from lock phosphate to "Product" phosphoric acid was 
95 a""" 



EXAMPLE 2 : 

25 A sample (1) was taken of 200 gms of low grade unbenef icia ta coarse 

rock phosphate of particle size of «8 -1*25 mean. On analysis the sample 
showed the following composition : 
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P D 
2 5 

CaO 



LDI at 1000°C 



20.04 % 
26.65 % 
4.77 % 
2«00 % 
42.32 ^ 
2«89 % 



. The Baid sample was reacted in a well stixxed xeactor (3) with 1263 gma 
I of acid mixture containing 20*0* W/W P^Ogr t1.96:?4 "2^^'^6 

i H^50, at 70 C* for a period of two hours* The slurry obtained, without 
j 2 4 

{ filtration and 92 gms of 98.5% W/w H^SO^ (2) were simultaneously fed into 
1 a well stirred crystalliser l4) containing slurry from previous batch, 
at 65°C. for 3 hours* After the reaction, the resulting slurry was passed 
through the filter (S) and washed several times^to give 350 gms. of wet 
gypsum cake along with siXica mud and other soluble impurities. The washed 
i residue (6) was "Product*^ gypsum (CaS0^»2H^Q} of a grade acceptable in the 
manufacture of cement* The aggregate filtrate weighing 1360 gms* comprised 



of acid mixture containing 21 .095^ W/W P^O. and 11*26S W/w H^SiF,. This 
aggregate filtrate {13QQ gms) i^as divided into two portions: one (8} 
weighin- 162 gms and the other (7) weighing 1198 gms. The smaller portion 

!0 (8) weighing 182 gms* was concantratad in the concentration unit (9) to 
get 72 gms of "Pzaducf* phosphoric acid (11) containing 52% W/W P2^5 
110 gros* of liquor containing I6«7b:^ W/W H^SiF^ (10) fay scrubbing and 
recycling it* The recovery of H^SiF^ was 90*. The 110 gms of liquor (10) 
was separately concentrated to get 70 gms* liquor containing 24 .87^^ W/W 

^^H^SiFg, of which 65 gms* were added to the portion (7) containing 1196 gms 
of the aforesaid filtrate to get 1263 gma of acid mixture (12} for being 
recycled to tha reactor (3J for a freah sample of 200 gms of rock phoephet, 
The recovery of P^O^ from rock phoephate to -Product- Phosphoric Acid »as 
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The following two examples illuetxate the second ambodiment of 

this invention.. The rock phosphate sample in example 3 haa a higher 

percentage of ^^0. than the sample in example 4« The bracketed numeral 
referencee are to the accompanying sheet. No«2» 

5 EXAMPLE 3 t 

sample (1) of 200 gms* of low grade unbenef iciated coarse rock 
phosphate from* JhabuaL^ Hine^ in .hadhya Pradesh of the particle size of *8 
ttx 4-25 mesh- showed: on analysis, the- following composition t 





P 0 
2 5 


*• 

m 


33.00 % 


10 


CaO. 




45.20 % 


* * 


r 


t 


3.2 H 




SiO 


t 


15.00 % 


* « 




2 3. 


2.40 a 






• 
• 


i.oa % 


15 


NaCl. 

• 




o.r a 




SO 


• 


0.4 _ ?t 


Th» said 


sample, was rt 


eactad in e 


well stirri 



of acid mixture coirtaining 20.0* W/W P_0,, 11.91% W/W H^SiF- and O.Sjt 
H-^SQ^ at 7Q°C«. for. a period of two hours* The resulting slurry was 
20 passed through the filtsr (4) to- remove 130 gms* of wet insoluble impu— 
rities: (5) comprising quartz^, mudt' earthy matter and crude gypsum* The 
impurities wertt washed, several times with Isach liquors snd watsr^ and 



the filtered washings were added to the filtrate (6)* The aggregate fil«» 

trate (6) weighing 2260 gms. contained in solution practically 98% phos*» 

25 phate and 95% of the fluorine content of the rock phosphate (1). Analysis 

of the filtrate gave 21 ,357% -/W P^O^, 11.354% W/W H^SiF.. The said 2260 

2 u 2 o 

gms. of filtrate (6) and 155 gms of 98*5% W/W H^SQ^lZ) were aimultaneously 
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fed into a well stirxed crystailiser (7) containing sluxry -from previous 
batch at the temperature 65 C. for 3 hours. After the reaction, the 
resulting slurry Was passed through filter (8) and the residue (9) was 
washed with leach liquors and water and filtered several times. The washi 

5 residue (9) was 300 gms. of wet cake of "product" gypsum (CaSQ 2H QJ of 

4 2 

a grade acceptable in the manufacture of cement* The aggregate filtrate 

weighing. 2265 gms. comprised acid mixture containing 21 •20^ W/W ^£^5 

and 11.273% w/W H^SiF^* The aggregate fxltratB(2265 gas) waa divided 

into two portions :. One (11) weighing 300 gms and the other (10) weighing 

10 1965 gma» The smaller portion (11} weighing 300 gms were concentrated 

in the concentration unit (12) to get. 121 gms. of "Product" phosphoric 

acid (14) containing 52% W/W P^O^ and 179 gms. of liquor (13) containing 

1Ts.Q1%- ^2^SiF^ by scrubbing and recycling it.^ The recovery of H^SiF^ 

wa» 90S. The 179 gms. of liquor (13) was separately concentrated to get 

15 132 gms* of liquor containing 21.92%^ k/tf H_SiF^ of which 125 gms. were 

2 o 

added to the portion (10> containing 1965 gms. of aforesaid f iltre s to 

get 2Q9G gms. of acid mixHuxe (15) for being recycled to the reaci r (3) 

for a fresh- sample of 200 gms» of rock phosphate. The reoovery of P 0 

2 5 

from rock phosphate to "Product* phosphoric acid was 95$. 
20 EXAMPLE 4 r « . . r 

A sample (l) of 200 gms. of low grsde unbenef iciated coarse rock 
phosphate from Jhabua mines in Hadhya Pradesh of particle size of -8 
to +23 mesh showed on analysis the following composition s 
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CaO 



* AI2O3 

F 

2 

LOI at 1Q0Q°C 



20.04 % 
26.65 « 
4.77 * 
2.00 i, 

42.32 % 
3.89 % 



Tha said sample was zaacted in a well atixxed reactor (3) with 1263 gma. 
of acid mixture containing 20. 0% «/W p n^, 11.96% W/W H^SiF. and 0,5% W/W 
"2^°4 ^° ^ period of 2 hours. The resulting slurry was passed 

10 through the filter (4) to remove 170 gms. of Met insoluble impurities (5) 

comprising quartz,, mud, earthy matter and crude gypsum. The impurities 

W •'bk leach lt<)U.crrs A-nol uicub^v 
Mare Maahad several times^and the filtered washings were added to 

filtrate (J). The aggregate filtrate (6),. weighing 1393 gms. contained 
in solution practically 96*. phosphate and 90* fluorine content of the 

* 

15 rock phosphate (1) Analysis of tne fiitrste^ gave Vi/\ii p 0 and 

2 5 

11.17* W/W H^SiFg. The said 1393 gma of filtrate (6) and 92 gms. of 
98.5* W/W ttjSO^ (2) were simultaneously fed into' a well stirred crys- 



iser (7) containing slurry from previous batch, at 65**C, for 3 hour 
After the reaction the resulting slurry was passed through filter (8) 
20 and the residue (9) was washed^and .filtered aeveral times. The wa^thed 

residue (9) wae- 180- gms. of Met cake of "Product" gypsum (CaSO 2H 0) 

4 2 

of a grade acceptable in the manufacture of cement. The aggregate 
filtrate weighing 1382 gms comprised of acid mixture containing 21.037* 
P^O^ and 11.234* W/W H^SiF^. The aggregate filtrate (1382 gms) was 
25 divided into two portions - one (11) weighing 181 gms. and the other 
(10) weighing 1201 gms. The smaller portion (11) weighing 181 gms. was 
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concentrated in the concentration unit (12) to get 72 gms of "Product" 
phosphoric acid (14), containing 52% Vi/}$l ^2^5' ^'"^ °^ liquor (13) 

containing 16.7^9?^ w/W H^SiFg by scrubbing and recycling it. The raco- 
very of H^SiF^ was 907b* The 109 gms of liquor (13) was separately con- 
Scentrated, to get 67 gms llquor^ contamnxng 26*024% tf/W HjSiFg of which 



62 gras: werer added to. the portion ^10) containing 1201 gros of the afq 
filtrate to get 12i.3 gms. of acid inixture(15) for being recycled to the 
reactor (3) for a fresh sample of 200 gros of rock phosphate. The recovery 
of ^2^5 from rock phosphate to "Product* phosphoric acid was 93^. 

■ 

10 EXAMPLE 5 s 

200 gms. of unbeneflciated coarse flock: Phosphate d) with particle 
size —a to +25 mesh from Jhabua mines of Hadhya Pradesh (India) was 
selected which^ dLn analysis, showed the following compositions-* 



15 



20 



P- 0 
2 5 


33 




CaO. s 


4S>2a 


* 


r t 


3.20 






15 SS^ 






2.40 




CO^ ' : 


1.00 


% 


NaCl : 


□ .10 


% 


5D3. 


0.40 


% 
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Th« "ock Phosphate sanple was raactad with 2090 gns. of acid mLxtu 
containing 20.0* P^Og W/W, 11.91* H^SiFg M/U and 0.5* H 50 W/W at TO^C 
foT a period of 2 houra in a wall atixrod raactox (3). Tha alurry waa 
filtered in filter (4) to renova 130 gma. of wet inaolubla iapuritiaa 
5 comprising quartz, mud» earthy watter-.nd gypsun (5). Tha filtrate and 
waahings weighing 2260 gma. contained practically 9B* Phosphate and 95* 
Fluorine content of the Rocic Pho.phata^ in solution^ Analysis of th» 
filtrate gav» 

^2^5 - 21.357 * W/W 

Fluorine expreassd a* » 11,354 * W/tf 



»2 - d 



Thi» moa. or filtrate and waahing» was divided into two atraama i Stream 
(6) of IBfiO gma- and »trea» (7) of 400 gas.. The stxeam (7) waa concan- 
trated- by vecuunv owaporation^ (9) at 10 a* of aereury preaaura and 80°C. 

15 temperature. When the^ P^O^^ reached a level of 45jt W/W, cryatallina 
calcium silico fluoride dihydrata.. CaSiF^, 2 H^D waa thrown out. Tha 
•lurry waa coaled (l1) to roo- t.aperatura and filt.reS.^^t g.v. aS g... 
of wat crude cake (14) of cryatallina calcium ailico fluoride dihydrote 
and 140 gma. of product phosphoric acid (13) containing 45* P 0 W/W in 

20 the filtrate. A total quantity or ITS ga,. or water <10) was di.till.d 
ofr in. tha above pracese. The r.covery of P^Og fro- Rock Phoephate to 
product acid was about 95*. 

Tha 85 gma. cake (i4) of wat crude, crystalline, calciu« ailicof luorid 
dihydrate, CaSiFg.2H20, waa then added into a weli atirrad cry.talli.er (B) 
25 along with the major .xre-» (6), containing 1860 g... of the aforaaaid 

filtrate from the earlier at.ge (4) and waa reectad with 155 g«a. of 98.5* 
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W/W H^SO^ (2} which w«a Bxnultaneoualy added to* the aama cxyatalUaer (8) 



ion and 



at 65 Cft temperature t during a couxaa of 3 houra» (3n 

waahing Hs), thia raactlorr gava 300 gna«. of wat^ gypaum caka, LtkSk^^.2}^^k^^^m 

Thift gypaun waa dazzling, whlta In colour «ad contained a maxlsuia of 0.3!& 

5 ^2^5 0^2%^ ^ Inpurltlas on dry, faaaia* Thla la of a quality «a daairad 

for It a uae In cemen-t nanuf acturar. Thla atap alao resulted In a filtrate 

cbnprlalnr ZQOO gms*. of acid containing 20»99t W/W^ P^O^ and 1 2-^54* W/W HjSir^. 
Thl» filtrate after suitable dilution with 90 al waah wtar resulted In 

2090 gaa» of .recycle acid containing 20% .V/W P^O^ jind 12.0% W/V H^SlF^*. 

10 Tha aald Mixture wear recycled Cl7} to the -raactor (3) for a fraah lot of 21% 

Qaa* of Rock Phoaphata. 



:XAHPL£ V 



15 



In thl& ttxaaple^ th» Hock Phoaphnta aalact ad haa a lower parcantaga 
of ^2*^5 '"^ ^ Higher percentage^ of alUce than In the axaMpla 1* 

200 gas* of low grade unbanef Iclatad cearaa Rock phoaphata (1) froe 
Jhabue vinea of Hadhy» Pradeaftt (India) with particle alza -8 to ^25 aeah 
and containing high alllce lepurltlaa an^ low ^nd other conatltuantj 

:•• spacif^ied In tha anslyais given below .4— 



20 



CaO 



Fe 0 
2 3 



Z Z 



SiO. 



Ull at 1000 C. 



20.04 % 
26.65 i 
4.77 * 
2.00 1» 
42.32 1>. 
2.09 % 
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was reacted with 1263 gms. of recycled acid mixture con- 
taining 20%^W/W 11.96% W/W H^SiF^n. and 0.5% W/W 
H2S0^ at 70°C. for a period of 2 hours in a well stirred 
reactor (3). The slurry was filtered in filter (4) to 
5 remove 170 gms. of wet insoluble impurities comprising 
quartz, mud, earthy matter and gypsum (5). The 
filtrate and washings weighing 1393 gms contained 
practically 96% phosphate and 90% fluo-. 

rine content of the Rock Phosphate in solution. The 
10 analysis of the- filtrate gave : " - 

^2°5 ■ : 20.90 % W/W 

Fluorine expressed as 

"z^^^e : 11.17 % W/W 

This nass of filtrate and washtags was divided into two 
15 streams : Stream (6) containing U53 gms. and stream (7) 
containing 240 gms. The stream (7) was then subjected 
to concentration by vacuum evaporation (9) at 10 mm of 
mercury pressure and 80°C. temperature. Wheniha 
concentration of P^O^ reached a level of 45% W/W 
20 crystalline calcium siUcofluoride dihydrate CaSiF 2H 0 
was thrown out. The slurry was cooled (11) to roo^ ' ' 
temperature and filtered (12) off to give 50 gms. of wet 
crude cake (14) of crystalline calcium silicof luoride 
. dihydrate end 83 gms. of Phosphoric Acid (13) containing 
25 45 per cent P^O, W/„ m the filtrate as the product 
sought by this invention. A total quantity of 107 gms. 
of water (10) „as distilled off in the above process 
The recovery of P^o^ from Rock Phosphate to product 
phosphoric acid was about 93%. The 50 gms. cake (14) 
of wet crude crystalline calcium silicof luoride dihydrate 
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CaSiF-^, 2HJ^, was then added into a well stirred 
crystalliser (8) along with the major stream (6) contain 
ing 1153 gms. of the aforesaid filtrate from the earlier 
stage and was reacted with 94 gpis. of 98.5% M/WUnSO 
(2) which was simiiltaneously added to the same 
crystalliser at 65°C» temperature during a course of 
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3 hours. On filtraxion and washing (iS) this reaction gave 180 gms. of 
wet gypsum cake, CaSL^.ZH^O (l6). This gypaum was dazzling white in colour 
and conxained a maxifflum of 0.3* P^O- and 0,25i F as impurities on dry basis. 
Such gypsum is oT a quality ss desired for its use in cement manufacture. 

5 This last step also resulted in a filtrate comprising 1238 gms. of acid 
containing 2tr.425* P^a^ and 12.2Q7?S W/W H^SiF^. The said filtrate after 
suitable dilution* with 25 ml., of wash water resulted in 1263 gms. of acid 
mixxure containing 20.0* W/W- P^O^ and 11.96% W/W MgSiF . The said mixture 

"watt recycled to the reactor- iz) for a fresh lot of 200 gms. of Rock 
lOPhosphatv* - ' ' . 
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CLAIMS 

1. A process to manufacture from rock phosphate commercially BCcaptabla 
phospnoric acid and gypaum comprising reacting coarser samples of rock 
phosphate with a mixture of phosphoric acid and fluosilicic acid with ■ 
minute quantity at sulphuric acid at. a temperature from embiant to 100°C. 
5 until the phoaphata and. fluorine contents, in the rock phosphate axe substan 
tially dissolvad, the- aesultio^ slurry being fed into a crystallisar con- 
taining Blurry from previous, batch,, the slurry being reacted in the crystal 
lieeir with sulphuric acid, the reaction in the crystallisar being continued 
tili gypsu* crystal formation ia complete, the crystalliser content* 

10 filtered and the residue containing substantially gypsum crystals being 
-ashed several times, the- filtrate end washings containing a mixtures of 
phospnoric acid ; fluosilicic acid, being divided into two unequal portions, 
the smaller portion containing P^Q^ •equivalent- to that contained in 
the rocte phosphate *tt tne beginning of the process, the smaller portion 

15 bein.-: concentrated to give phosphoric acid, xhe fluosilicic acid evolved 
curing the concentration process being scrubbed and mixed with the larger 
portion, the last mentioned mix^re being recycled to a fresh quantity of 
rock phosphate to repeat the process. 

2. A process to manul-actuxe from rock phosphete commercially acceptable 
,20 phosphoric acid and gypsum as claimea in Claim 1 therein the slurry produ- 
ced by the reaction of rock phosphate with the mixture of phosphoric acid 
and fluosilicic acid containing a minute quantity of sulphuric acid is 
filtered to removeo insoluble impurities and the filtrate and washings of 
the resioue are fed into the crystalliaer containing slurry from p„vioua 



2"^ oaxcn. 
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3^ A process to manufacture from rock phosphate commercially acceptable 
phosphoric acid and gypsum as claimed in claim 2, wherein xha filtrate 
and washings of the residue are divided into two portions, the smaller 
portion containing P^O^ equivalent to that contained in the rock phosphate 
5 at the beginning of the process, the smaller portion being concentrated 
and cooled and f"iltered» the residue being wet calcium silicof luoride and 
the filtrate being product phosphoric acid^ the cake of wet calcium ailico- 
fluoride being added ta the aforesaid larger portion in a crystallisar 
containing slurry from previous batch and sulphuric acid being added into 
10 the crystalliser, the reaction xtr the crystalliser being continued till 
the gypsum crystal formation is complete^ the gypsum crystals being fil- 
tered and washed, the fiXtrate being recycled to a fresh quantity of rock 
phosphate to repea^t the proceaa*. 



4. process for the manufacture of gypsum and phosphoric acid 
15f rom rock phosphate^ which process, comprises treating rock 

phosphate with fluosilicic acid optionally together with 
phosphoric acid to solubilise the phosphate content thereof, 
regenerating fluosilicic acid and precipitating gypsum by 
treating at least part of the product so obtained with sulphuric 
20acid, separating out the gypsum, separating out product 
phosphoric acid and re-cycling the regenerated fluosilicic 
acid to treat further rock phosphate. 

5. A process as claimed in claim 4, wherein at least part of the 
solution obtained from the solubilisation step is concentrated 

25until calcium silicof luoride precipitates. 
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6* A process as claimed in claim 5, wherein only a 
portion of the solution obtained from the solubilisation 
step is concentrated to precipitate calcium silicof luoride, 
the mother liquor renaining after precipitation 
5 constituting the product phosphoric acid and the 

precipitated calcium silico fluoride being passed to the 
sulphuric acid treatment, step. 

A process as claimed in claim 4^ herein substantially 
the VThole of the solution obtained from the dissolution 
. 10 step is treated with sulphuric acid and the gypstm 

precipitated -thereby:ii& separated from the slurry so 
obtained* 

8.. A process as claimed in claim 7^ wherein the product 
phosphoric acid is derived by scrubbing at least a portion 
15 of the liquor remaining after the sulphuric acid treatment 
step.. 

9. A process as claimed in any one of claims 4 to 8, 
vsherein the product of the solubilisation srep is filtered 
to remove undissolved impurities prior to the sulphuric 

20 acid treatments 

* 

10. Phosphoric acid and/or gypstjon obtained from a process 
as claimed in any one of claims 1 to 9. 
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H2Si F6 



^PRODUCT 
f^HOSPHORIC ACID 
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